Characterization of metabolites of xylazine produced in vivo and in vitro by LC/MS/MS and by GC/MS.
The metabolic fate of xylazine, 2-(2,6-dimethylphenylamino)-5,6-dihydro-4H-1,3-thiazine, in horses is described. The major metabolites identified in the hydrolyzed horse urine were 2-(4'-hydroxy-2',6'-dimethylphenylamino)-5,6-dihydro-4H-1,3-thiazi ne, 2-(3'-hydroxy-2',6'-dimethylphenylamino)-5,6-dihydro-4H-1,3-thiazi ne, N-(2,6-dimethylphenyl)thiourea, and 2-(2',6'-dimethylphenylamino)-4-oxo-5,6-dihydro-1,3-thiazine. These metabolites were also produced by incubating xylazine with rat liver microsomes. The major metabolite produced in vitro by rat liver preparations was found to be the ring opened N-(2,6-dimethylphenyl)thiourea. The identities of these metabolites were confirmed by spectroscopic comparisons with synthetic standards. Phenolic metabolic standards were synthesized efficiently by the use of Fenton's reagent. This reagent was used to monohydroxylate multiply substituted aromatic ring systems. LC/MS/MS, with an atmospheric pressure chemical ionization source, was found to be particularly useful in confirming the presence of phenolic metabolites in hydrolyzed equine urine and microsomal extracts. These phenolic metabolites could not be analyzed by GC/MS even after derivatization with silylating agents. The advantage of LC/MS/MS was that no or little sample preparation of urine or microsomal extract was necessary prior to the analysis. A mechanism is also proposed for the formation of the major metabolite, N-(2,6-dimethylphenyl)thiourea, from xylazine.